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(54) DIRECTIONAL COUPLER 

(57)Abstract: 

PURPOSE: To realize the directional coupler 
with a small size by reducing the occupied area. 
CONSTITUTION: First to 3rd conductor plates 
21, 22, 23 are arranged in parallel and 
rectangular dielectric strips 24, 25 are interposed 
to the middle of the conductors 21, 22, 23 
between the conductors 21 and 22 and between 
the conductors 22 and 23 in a way that each 
electric field plane is in common to form two sets 
of NRD lines. Then plural (e.g. 2) slots 26a, 26b 
are provided to the 2nd conductor plate 22 
located between the dielectric strips 24, 25 at an 

interval of 1/4 wavelength along the lengthwise direction of the dielectric strips 
24, 25 to form the directional coupler. The width of the slots 26a, 26b is 
sufficiently smaller than the width of the dielectric strips 24, 25. Then one-side 
ends of the dielectric strips 24, 25 are used for ports PI , P2 and the other side 
ends are used for ports P3, P4. 
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{51) im)i 

TOsau. ##fl!«2 1.22,2 3isi<o(t»*8w=« 

^rS J: a t::frttLT 2ffl<7)N RD«j»5:lSj£LTV^S . 

L-C , iWlftcX b y -/r 2 4 h U 7-2 5 

2:<!0ia(C{S]^&IB2<0«Mc«i22lC». il«f4cXhU 

«yr2 4. 2 5<^>s#^n6ik:i&pJ:-3fci/4«[«<^ 

Pi&«o-C«»Mi.ar2o<0XO->'h2 6a. 2 6bi& 

aft. ::<tJcJ:0*li?®^^ailStTv%s. ^<ox 

a/h26a. 2 6bi0<i»±. ilS«cXMj->-r2 4, 
2 5<^)«SJ:0-ha-fc:/h$<JgJi«-|.. -eLT. gISflcx 
Ml-/ 7*24, 2 5<0-^rOJgai^/-|f-hPl, P2. 
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[0001] 
100021 

IWkCO&SS} NRD (tkxi Radiative Dielectr 

ic) a»*ffiv^it*i»rtB&^4, asfcS^idJcfll 

jSSflTV^^.. 06 (a) Ji^Sa. (b) Ji-^y 

[0003106 (a)tt}V^T. 1. 2ii^mLT. 

rKy]i3. 4J^fiQ#LTNRD«8$rfilrictTV^S. 
C:<^NRDfi»fcJ:S*lpHt|g^4. S6 (b) fe:* 20 
^J: d t=:b«1i$^fifoTra«t:«R$*i:t 2o<^^ 
(*x h 'J -/zr^y K 3 , 4 ^^dO Ti^eMLTV^ 

6. -eLT. gi««cXFy ■yr'v>'K3. 4<0-*c03S 
m'-K-hPl. P2, 1tetr<'>3gffl$r5K-hP3. P4 
fctXV^S. «.4f-hPl~P4i:ft<0|g»kOtt6' 

[00041 ±Miff)X 0 KN RDfiUSi^fflV^fc^rii^ffilg 
d?-hPl*»^><DA*t4. df-hP3. P4^ 
GM^ti. ;K-hP2fc:(4ejS$<x^v^. >!:<0i#^, il 30 

m«5XMi.yr'<.yK3. 4Sf^&&«aLs<r^fc: 
io. ^-hP4'^eaistt6<i^<^s^«a$-frs^ 

[ 0 0 0 5 1 07 »±, JjBari»riB£^*fflv^-c 

«0. ( b ) {4^«flcX h 'J -/ T'Cy F 3 . 4 St^iOi 
BBHTifeS. 30fc:^-rj:^»c:gffiflcxfy-yr'<.yH 
3<^^-hPlfe:©^fi^RFS^A*L. 

•J ro' K4 o;if- b p 2 fcJiiai^ L o ^xA-r 

-hP3. P4fc*tU m«<0^-\'-yT$«-?Til«flc 
XhU-yT-S. 6i&a»t. Cltfl^l^HtXhU-yrS, 6 

7. 8<^iF (+fas«a) aj:>ja5<i:03yT>-*Mo 
atxaj^jg? 1 1 ^itLx I Fai:ft3m»)aj$ixs. 
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<^fWSl . 2Sfc«ib<7)SrS«£XM; -/T 1 2i:ittL 
NRDi^t:** LTX- Y«i?r fc o^tJ®^. 
•e<om»4i-?fiEy {4. b/2< I Y I fciSV^T. 
Ey =cos (qb/2) exp (-p (Y-b/ 
2) ) 

^I^IT. P. q«. NRDgSl8<0@*« 

bJ4, gIBflsX h y »/ T<0(iS-^i- 

T^^ii, Y<^)Jt(nifc:S!orexpift8«fc:«^L. Y 

=0. smwcmmm-hiio*j:mm.Ai:yfcr 

{Vfrnmrn^^ 89/1 Vol. j 72 

-c-i No. 1 mssm. Momkx^fmM 

iU4. NRDe»S:«jiW6<^fc. <i*»*Y^r|6ltSfi-C 
t ri. 6«Dft+bj imi^m^hhZ.ti^LX\^ 

t, ZffM^. 06fc*L;tflBi^»ofig*<o:firi6j1Sg 

[00 0 71 ±E<^)a63l6<0*|BHB«r&»*fflV^yt 
5=^-9--lHl!8l4. m; >y r 5 , 6 trjf A$it^ 

S=^1^-««7. SASitrnWcXhUyT^yHS. 40 

7. 8<^siaii^*q^Wfc=5:0. I Ftt5:>jafe7)ffiifcei« 
x>im:.m,L^h-Hwm^imkfh zt^m 

[00081 

■r^:SNRD«»s^2asat. -fto^iifHifcfiffrs^ 

WcSJriE^NRDSB-c^eiffiffl-rSfc^^fc:. c:<^ 
[00091 

[f^ffl 1 — ^r<ogPificx h y -/ rco i rm^- v ha* 
itLxm>mmi^x v y -y TUteai^iis . c<oie. 

J:dtcNRD882rieJi»tttcES^SC:ttcJ:'). A 
[0010] 
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m3<0S«cK21. 2 2, 2 3i^fjSML. 
21. 2 2, 2 3S<7)4>jfeg5fcr7oy^i&ffl>-^TJg|£ 
t3ttt*f*cK<0ii«{*X h 'J y r 2 4 , 2 5 ?r«*iii*5 
^i: ^rS J: d fctfr* UT 2 aoN RD8»5r«jat LT 

Sfel{a[grSlg2<^f«R2 2cO+J>ia5fc:tt. §IS{*cX 
hU-yr24. 2 5<0g^*^|6lfciBdJ:3t:aQri/4 

«^ ( A g ) (rmmi&i^xmLmui2'yff)xa v 

2 6a, 2 6bi&g(t. ^^Iti 0:fr|iilffi&^^fl|j£ 
L-C(r>^. ^<OXO>5rh26a. 26b<^)<i{±. mWtk- 10 
xhy^r24. 2 5<0SJ:«)-Hi't:/hS<. Mitf 

0 . 1 W35xv\zm^h . -e LT, ^«cx h u >)rr 

24. 2 5<0-:)^«Jga5i&d^-hPl. P2,fi!E&<0Jg 
a{i&d^-fP3. P4i:tTV^S. «JK-hPl~P4 

1 0 0 1 1 1 Ji^iOj: d*c2ac7)NRDe»«rieJl»tt 
(c«|j£t. >m:^@^sm2<^>9f4«2 2(cilS«x 

hU-/r24. 25SSrl&&^SXo-yb26a. 26 

t. 

-r. @2t:J:')Xo-/ha5T<ote^|gSlt:-:>v^-CilW 
6. 02 (a) «±TPge<Ofiat-K (LSMIO) i 
*U H2 (b) J4>cn^haU0»^-K (LSM2 
0) Jr^tTV^S. ^rfc, H4^<^WI4«*$:* 

«js$*iTv^siim*x h y •)r7'2 4XtiiimfM h y 

•yT2 5coejllt-Htt. 02 (aXC^idfcLS 

•yh26aX«26b) i-Cai'i>iT.-C< Si:. 02 
(b) K^iotcLSMZOt-K^ft^rrs. ^itiii 

msthmcTMimT^ v u -yT-tcov^rmtHrL sm 

y-yr24. 2 5Ht«^l:<?><t5. 
[0013] ^te. XO-y MS5tlt>V^T. h 'J 

«yr24, 2 5iO(itC*tUTXO-yh2 6a, 2 6bi0 

[0014] m:L^^mi^^^&mmm:r>\yr:wm 

■rs. *|6H«&^l: LTtt. iat»r*LfcJ:dfc:2 
rWXnyh26a, 2 6b&a»tt2?ia<?)fcOfc. 

[0015] ( 1 ) 2?l£)ri»H»$^ 
H3a. JJJ01t:*Lfc2?lJS*|6HttS^«<^lirai0 
•C'S)S. 03K*-rJ:dt:S^^^^fcM$ii^2 
h -y r2 4 , 2 5«. #«c|S2 2k:<I: 0 
±Tt:ttfl]^»ix, ^<mmL2 2\z\/AimfrmSrQ 
il»t<?>tUt:^n>yh2 6a. 2 6bi&tfrLT«f^S<l 50 



!^m^8-16 2813 

4 

s . it , iiSfrx h -y r 2 4 <D±S5tc«^fl£S2 1 

*«gtt'?>ti.. iim«cx h 'J -/T 2 5<0TatK:J^«c|g2 
3*li»t4.*l6. UT, Sm«cXM;vr24. 2 5 
<^3^<^SSaJtiK-b P 1 , P 23&>m$*l.. flfc«r«iS 
afcdf-hP3, P4j{)^«$ilS. 
[00161 ±MffmfSLliZii\,vc , (iiii.{f ^- h P 1 

h y y r 2 4 flfiJSOJK- 
hP3K:|^A»dt^^tC, Xn-yb26a. 2f>hi:itL 

h26ai&fiOv 5K-hP4fc:|fii*»d«t4. df-hPl 

t,fc:,1f-hP4t:aj:^§iiS. 
[0017] —:*r. ;K-hPl*»^>XO-y h26a?ra 

jK-hP2t|fil*»3«Ji. df-hPl36»^Xa>yh 
2 6bJrai3aLT#fe«fc3fcfat=&-&. fiP"^. xvi yh 
2 6a, 2 6b<0SBI*«l/4«[;^fc:^$ttTV>|.c7) 

:K-hPl*»^>XO-yh26a^ffl-:>-C3K-hP2 
t:|6|*»d«i:. df-hPl36»4>xn-y h2 6bS^aBaL 
T;K-hP2t:|iil*»d*t«l/2«*ll(33i) fc^r 

[ 0 0 1 8 1 ±E<OJ: 3 fciK- h P 1 A-ii. A*$iTJt« 
;K-hP3, P4iOaJ:')?*t. df-hP2*»^>»i 

sn/!att, 5K-hP3. P4j:")aj:»j$n. df-hP 
itaaj^^tt^rv^. 

[0019] (2)|^?l^l«i)ttte^ 

SKD^m!^mi:mif?>ti»>iz. 04 J: d 
«2 2tC;^tS<OXO.y h2 6a. 26b, 26c, - i& 
l/4»S<0HI@t^t^fc<0T*4. C:<0^M*IPI 
ttte^KiJV^Tt. J:a2?lM*|6)ttlS^»<Oi©^i: 

[00201 <ji:fc*«iMi& 5df-9--|i|»«W9 tfc«^ 
t:ov^T0 5 1: J: OiiBW-^. . mmiz^i o 
X b y •yy24<^^- h p 1 t:©^fi^RFS-A:Jj 
h y -yr 2 5«?>4^- h p 2 t^ifiMi^L o 

!K-hP3. P4«fcm^<^)=¥-v-yr*« 

oTgw«cxhy>yr5. 6?rS{t. icogimfrxby 

8C7)IF (+S^«8gc) a5:Jjl»J:03>T>lMOat^ 
ai^Sg^l l?::frLTIFaJij*nR»)a}$*LS. 
[00211 *IMB{c J:S:fri6H«S^^ 5 ^^-m 

tzmmLt:%^ui. wmmMmiix h y •y7-2 4 , 

2 5<OffifflfcJ:o-CS=¥-9--S«7. 8raii*^ii»*«* 
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^■9--mi7. 8O±T*l6l'^<^)Sa*fnrtgi:^:0. 3 
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[B2 ] 4:l6^iM^ll01i&ii>»r&:^«K^. 
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[051 *»iBfc:«S*f6HBS^*fflv^)tS=^f-9--lil 

[06 1 «*<0^ri6iia&^S<7)fiij£5r^tta. 
[071 fi!*co^r|6ltt*g^iS:fflv^;t5^-9--llI»<^ 
l£0. 

[081 NRDmi<o^m^i^^. 

5. 6 SWflcXMJ-yT 
7. 8 $=^f1f-S« 

11 aj*ag? 

21. 22, 23 #*WS 
24. 25 it^frXhU^r 
26a. 26b XOvh 
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